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(54) Abstract Title 

Uninterruptible power supply 

(57) An uninterruptible power supply carrying a battery pack (100) conductively connected to a power supply 
C( ntrol section (50) by means of a connector (104) in a replaceable manner wherein the battery pack (100) and 
the power supply control section (50) are housed in a main frame body (10) having an opening (12) for the 
battery pack (100) and the opening (12) can be opened or closed by a protective cover (14). The power supply 
has also a protective cover detachment detection switch (22) for detecting detachment of the protective cover 
(14), and if detachment of the cover (14) is detected by this switch (22) during charging of the battery pack 
(100) or during back-up power supply by the battery pack (100) at the time of service interruption, an internal 
switching circuit (60) of the power supply control section (50) is forced into a substantially open state, or an 
alarm buzzer (70) generates alarm. 




NSDOCID: <GB 2341 969 A_l_> 



1/3 



CD 




3NSOOC1D: <GB 2341989A_I_> 



i 




NSDOCID: <GB 2341989A_I_> 



3/3 




8NSDOCIO <GB 2341989A_I_> 



PATENT OFFICE - DEFINITIVE COPY 

1 

i 

SPECIFICATION 

UN I NTERRUT I BLE POWER SYSTEM 

5 TECHNICAL FIELD 

The present invention relates in general to 
uninterruptible power systems called UPS. More specifically 
this invention relates to an uninterruptible power system of 
such a type in which a battery pack to be replaced upon expiry 
10 of the battery life is conductively connected replaceably to 
a power control device by a connector. 

BACKGROUND ART 

An uninterruptible power system (UPS) for continuing to 
15 supply power to a load such as a personal computer during a power 
failure uses in many cases a shielded lead battery repetitively 
rechargeable as a backup power supply (battery pack) . This type 
of uninterruptible power supply is disclosed, for example, in 

Jap anes e Unexa mi ned Patent P ublication (Kokai) No. 4-286862. 

20 Th e available backup time length of the secondary battery 

such as the shielded lead battery is progressively shortened 
with the age of the battery due to secular variations, and 
therefore it is recommended that the battery pack be replaced 
normally at intervals of two or three years. 
25 In view of this, many uninterruptible power systems are 

vJSDOCID: <GB_ 234 1989 A | > 



S o configured that the battery pack is conductively connected 
to . power con.ro! device by a connector replaceably upon expiry 

of the battery life. 

Mhil e .he ba..ery pack is being charged, a charge curren. 
5 flows .0 .he battery pack from .he power con.ro! device, 
especially when .he battery pack has a small amount of charge, 
a comparatively large charge current flows to .he battery pack. 
I£ the battery pack is de.ached when .he charge curren. is 
mowing, an electric arc is genera.ed in .he connector portion 
10 oons.itu.ing the conducive connector between the power control 
aevice and the battery pack, with the probable result .ha. .he 
connector is molten or fused. This causes an early breakdown 
and the need of replacing the connector . 

wnil e .he backup power is supplied to .he bat.ery pack 

• , ■ » «rkuo current flows from the battery 
15 during a power failure, a backup curre 

cached in this state, .he backup power is interrupted and the 
uninterruptible power supply becomes impossible. *lso in thrs 

case, tr,^^^^^^^^ 
"IT^thThe probable resul. that .he connector is molten or fused 
Th is causes a early breakdown and the need of replacing the 
connector. 

h owever, it is^difficult .0 replace .he connector on the par. 
25 o£ the user from .he viewpoin. of securing .he operational 
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reliability of the UPS . 

The present invention has been developed in order to 
obviate the problem described above, and the object thereof is 
to provide an uninterruptible power system equipped with a 
5 protective measure against the detachment of or an attempt to 
detach the battery pack while the backup power is being supplied 
by the battery pack during the charging of the battery pack or 
during a power failure. Further, it is also an object of the 
present invention to provide an uninterruptible power system 
10 capable of avoiding the interruption of the supply of the backup 
power which otherwise might be caused by the erroneous 
detachment of battery pack while the backup power is being 
supplied, by the battery pack during the power failure, thereby 
making it possible to replace the battery pack very safely. 

15 

DISCLOSURE OF THE INVENTION 

According to this invention, there is provided an 
uninterruptible power system comprising a battery pack 

-rep lace ably— and -conduct ivrely— connected .to_„a_pjDj^ej:_cj?ntrol 

20 device by a connector, wherein the battery pack and the power 
control device are encased in a main box having an opening for 
loading and unloading the battery pack, the battery, pack 
load/unload opening is adapted to be opened and closed by a 
protective cover, the opening of the protective cover is 
25 detected by a detection switch, and when opening of the 
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protective cover is detected by the protective cover opening 
detection switch while the battery pack is being charged or the 
backup power is being supplied by the battery pack during a power 
failure, a. internal switching circuit of the power control 
5 device is forcibly turned to a substantially open state or an 

alarm is output. 

As a result, if the protective cover is opened while the 
battery pack is being charged or the backup power is being 
supplied by the battery pack during a power failure, the fact 
10 is detected by the protective cover opening detection switch 
so that the internal switching circuit of the power control 
device is forcibly turned to a substantially open state or an 

alarm is output. 

When the internal switching circuit of the power control 
15 device is turned to a substantially open state, the 
charge/discharge current substantially ceases to flow between 
the battery pack and the power control device. Therefore, even 
when the battery pack is removed, an electric arc is not 

generated in- the- connector- -portion, - -thus- preventing the 

20 connector from being broken at an early time. 

The term "substantially" herein indicates that the 
switching ' frequency of the internal switching circuit is 
reduced to zero or to a value almost equal to zero which reduces 
the current to such an extent that no arc is generated in the 
25 connector portion. 
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Further, the user is prompted by an alarm so as to stop 
detaching the battery pack at this moment, i.e. while the 
battery pack is being charged or the backup power is being 
supplied by the battery pack during a power failure. 
5 According to another aspect of the invention, there is 

provided an uninterruptible power system comprising a battery 
pack replaceably and conductively connected to a power control 
device by a connector, wherein the battery pack and the power 
control device are encased in a main box having an opening for 

10 loading and unloading the battery pack, the battery pack 
load/unload opening is adapted to be opened/closed by a 
protective cover, the opening of the protective cover is 
detected by a detection switch, a charge/discharge current 
cutoff switch is mounted between the internal switching circuit 

15 of the power control device and the connector of the battery 
pack, and when the opening of the protective cover is detected 
by the protective cover opening detection switch while the 
battery pack is being charged or the backup power is being 
supplied-b>y the- -battery— pa cJc -during, a p.ower failure, the 

20 charge/discharge current cutoff switch is opened or an alarm 
is output. 

As a result, if the protective cover is opened while the 
battery pack is being charged or the backup power is being 
supplied by the battery pack during a power failure, the fact 
25 is detected by the protective cover opening detection switch, 
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so that the charge/discharge current cutoff switch is opened 
or an alarm is output. 

When the charge/discharge current cutoff switch is opened, 
the charge or discharge current ceases to flow between the 
5 battery pack and the power control device. Even when the 
battery pack is removed, therefore, no arc is generated in the 
connector portion, thereby preventing the connector from being 
broken at an early time. 

Also, with this uninterruptible power system, the user 

10 can be prompted by an alarm to stop detachment of the battery 
pack at this moment, i.e. while the battery pack is being charged 
or the backup power is being supplied by the battery pack during 
a power failure. 

Further, in the uninterruptible power system according 

15 to the invention described above, only an alarm can be output 
when the protective cover is opened and the fact is detected 
by the protective cover opening detection switch while the 
backup power is being supplied by the battery pack during a power 
f ail-ure-, : 

20 In this case, therefore, only an alarm is output when the 

protective cover is opened while the backup power is being 
supplied by the battery pack during a power failure and the fact 
is detected by the protective cover opening detection switch. 
As a result, the backup power supply mode is maintained and the 

25 user can be prompted to withhold from removing the battery pack 
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while the backup power is being supplied. 

According to another aspect of the invention, there is 
provided an uninterruptible power system comprising a battery 
pack replaceably and conductively connected to a power control 
5 device by a connector, wherein the battery pack and the power 
control device are encased in a main box having an opening for 
loading and unloading the battery pack, the battery pack 
load/unload opening is adapted to be opened and closed by a 
protective cover, the protective cover is locked to a closed 

10 position by a protective cover lock unit thereby to selectively 
prohibit the opening of the protective cover, and the protective 
cover is locked to the closed position by the protective cover 
lock unit while the battery pack is being c harged or the backup 
power is being supplied by the battery pack during a power 

15 failure. 

As a result, while the battery pack is being charged or 
the backup power is being supplied by the battery pack during 
a power failure, the protective cover is locked to a closed 

position -by the -protective-cover iock -uiid-t- — Thus-,- -while the 

20 battery pack is being charged or the backup power is being 
supplied by the battery pack during a power failure, the opening 
of the protective cover is prohibited and hence the removal of 
the battery pack is prohibited. 

According to still another aspect of the invention, there 
25 is provided an uninterruptible power system comprising a 
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protective cover lock unit for selectively prohibiting the 
opening of a protective cover by locking the protective cover 
to a closed position, wherein when the opening of the protective 
cover is detected by the protective cover opening detection 
5 switch while the battery pack is being charged, the internal 
switching circuit of the power control device is forcibly turned 
to a substantially open state or a charge/discharge current 
cutoff switch is opened, and when the opening of the protective 
cover is detected by the protective cover opening detection 
10 switch while the backup power is being supplied by a battery 
pack during a power failure, the protective cover is locked to 
the closed position by the protective cover lock unit. 

As a result, in the case where the protective cover is 
opened while the battery pack is being charged, the fact is 
15 detected by the protective cover opening detection switch so 
that the internal switching circuit of the power control device 
is forcibly turned to a substantially closed state or t«he 
charge /discharge current cutoff switch is opened. Thus, the 

charge /discharg e current ceases to flow substantially b etween 

20 the battery pack and the power control device. Even in the case 
where the battery pack is removed, therefore, no arc is 
generated in the connector portion and the early breakdown of 
the connector is prevented. 

While the backup power is being supplied by the battery 
25 pack during a power failure, the protective cover is locked to 
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a closed position by the protective cover lock unit. Thus, 
while the backup power is being supplied by the battery pack 
during a power failure, the opening of the protective cover is 
prohibited and hence the removal of the battery pack is 
5 prohibited, thereby making it possible to continue to supply 
the backup power. 

Further, in the uninterruptible power system according 
to the invention described above, when the opening of the 
protective cover is detected by the protective cover opening 

10 detection switch while the battery pack is being charged or the 
backup power is being supplied from the battery pack during a 
power failure, a warning can be displayed on a display device. 

As a result, if the protective cover i \ opened while the 
battery pack is being charged or the backup power is being 

15 supplied by the battery pack during a power failure, the fact 
is detected by the protective cover opening detection switch 
and indicated by a warning on the display device. Thus, the 
user can be prompted by the warning to withhold from detachment 
o f the" ba 1 1 e r y pa< cTTwhl T^THe^b'aT^^r^r^-ar k " i~s ■ ±>e ing charged or 

20 the backup power is being supplied by the battery pack during 
a power failure. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a perspective view showing the appearance of 
25 an uninterruptible power system according to an embodiment of 
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the present invention, rig. 2 is a plan view showing the layout 
ot a protective cover opening detection switch and a protective 
cover lock unit of an uninterruptible power system according 
to the present invention, and Fig. 3 is an electrical circuit 
diagram of an uninterruptible power system according to an 
embodiment of the invention. 

BEST MODE FOR CARRYING OUT THE INVENTION 

preferred embodiments of the invention will be explained 

with reference to Figs. 1 to 3. 

An uninterruptible power system according to the present 
invention comprises a main box 10 for encasing a battery pack . 

cn Thi q main box 10 has a battery 
100 and a power control device 50 . Thrs main box 

pack load/unload opening 12 in the front surface thereof, and 
, protective cover 14 removably mounted on the main box 10 for 
closing the battery pack load/unload opening 12 . 

The power control device 50 includes an input terminal 

52 connected to a commercial AC power supply 1, an output 
^nal^fbr-^uiexti^^lec^ical^uipment-requirin, 



an uninterruptible power supply, an input voltage monitor 
circuit 56 for monitoring the input voltage of the input 
terminal 52, a transformer 58 with the primary side thereof 
connected to the input terminal 52 and the output terminal 54. 
a switching circuit 60 connected to the secondary side of the 
5 transformer 58 for AC-DC conversion and DC-AC conversion, and 
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a control circuit 64 having a power circuit 62 for driving the 
switching circuit 60 at a variable switching frequency. 

The control circuit 64 is supplied with an input voltage 
signal from the input voltage monitor circuit 56 for determining 
5 the normal state (uninterrupted state) or an interrupted state. 
The control circuit 64 is also supplied with a voltage signal 
of the battery pack 100 from the power circuit 62 and a 
charge/discharge current signal from the current sensor 66, and 
in accordance with these signals, sets the switching frequency 
10 of the switching circuit 60. 

As a result, in the case where the battery voltage drops 
below a specified value in the normal state, the battery pack 
100 is charged, and during a power failure, the backup power 
is supplied by the battery pack 100. 
15 The battery pack 100 includes a secondary battery 102 such 

as a shielded lead battery and is removably and conductively 
connected to the switching circuit 60, i.e. the power control 
device 50 by the connector 104. 

T-he-protective -cover- -1-4-is-f oxmed with a pr.otr_ud_e_d.-S witch 

20 operator 16. The switch operator 16 is arranged through the 
opening 18 formed in the main box 10 as the protective cover 
14 is mounted on the main box 10. 

A protective cover opening detection switch 22 operable 
by a photoelectric switch is mounted on the switch board 20 fixed 
25 on the main box 10. The protective cover opening detection 
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switch 22 is opened/closed by the switch operator 16 protruded 
toward the main box 10 side through the opening 18 thereby 
detects the opening of the protective cover 14. 

The charge/discharge cutoff switch 68 is connected 
5 between the internal switching circuit 60 of the power control 
device 50 and the battery pack connector 104. 

The control circuit 64 is connected to an alarm buzzer 
70 and a display device 72. 

An electromagnetic lock 24 is mounted on the main box 10. 
10 For fail-safe operation, the electromagnetic lock 24 prohibits 
the opening of the protective cover 14 from the main box 10 by 
fitting a lock bar 26 in a lock hole 28 formed in the switch 
operator 16 when power is cut off, and permits the opening of 
the protective cover 14 from the main box 10 by pulling off the 
15 lock bar 26 from the lock hole 28 when power is supplied. 

The control circuit 64 can determine whether the battery 
pack 100 is being charged or the backup power is being supplied 
by the battery pack 100 during a power failure, by the 

combina.t iAn-PX^e^njm^ol_tage__siqnal f rom the _in E!1 i L vol t age 

20 monitor circuit 56 and the charge/discharge current signal from 
the current sensor 66. in the case where the battery pack 100 
is being charged or the backup power is being supplied by the 
battery pack 100 during a power failure, the control operations 
described in (1) to (4) below are performed. 
25 (1) In the case where the opening of the protective cover 
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14 is detected by the protective cover opening detection switch 
22 while the battery pack 100 is being charged, the switching 
frequency of the internal switching circuit 60 of the power 
control device 50 is reduced to zero or a value almost equal 
5 to zero, so that the internal switching circuit 60 is forcibly 
turned to a substantially open state. In the case where the 
opening of the protective cover 14 is detected by the protective 
cover opening detection switch 22 while the backup power is 
being supplied by the battery pack 100 during a power failure, 

10 on the other hand, the alarm buzzer 70 is turned on thereby to 
output an alarm. 

Also, in the case where the opening of the protective 
cover 14 is detected by the protective cover opening detection 
switch 22 while the battery pack 100 is being charged or the 

IS backup power is being supplied by the battery pack 100 during 
a power failure, an alarm is displayed on the display device 
72. 

As a result, even when the protective cover 14 is opened 

and henc e the battery pack 100 is remove d w hile t he battery pack 

20 100 is being charged, no arc is generated in the connector 

portion and therefore no early breakdown of the connector 

occurs . 

Further, if the protective cover 14 is opened while the 
backup power is being supplied by the battery pack 100 during 
25 a power failure, the user can be prompted by the alarm output 
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£lom the alarm buzrer 70 or the alarm displayed on the display 
devi ce 72 to withhold from removing the battery pac* 100 while 
t ha backup power is being supplied hy the battery pack 100 during 

a power failure. 

(2) m tha casa where the opening of the protective cover 
14 is detected by the protective cover openrng detection switch 
22 while the battery pack 100 is being charged, the 
ch arge/discharge current cutoff switch 68 is opened. In the 

* t-bP protective cover 14 is detected 
case where the opening of the protect 

, on switch 22 while the 

10 by the protective cover openrng detects 

b ackup power is being supplied by the battery pack 100 during 
. power f arlure, on the other hand, the alar, burrer ,0 is turned 
on thereby to output an alarm. 

rurther, if the opening of the protective cover 14 rs 
1S detected by the protective cover opening detectron switch 22 

is being supplied by the battery pack 100 during a power failure. 
an alarm is displayed on the display device 72. 

K.„j-h.-Drotective -cover .14 -is. opened 
fts ^ result-.-even -when-the-prorecr 

20 and hence the battery pack 100 is removed while the battery pack 

l00 is being charged, no arc is generated in the connector 

portion and therefore no early breakdown of the connector 



occurs . 



rurther, if the protective cover is opened while the 

J w vv, a h^tterv pack 100 during 
2 S backup power is being supplied by the battery p 
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a power failure, the user can be prompted by the alarm output 
from the alarm buzzer 70 or the warning displayed on the display 
device 72 to withhold from removing the battery pack 100 while 
the backup power is being supplied by the battery pack 100 during 
5 a power failure. 

(3) The opening of the protective cover 14 is prohibited 
by an electromagnetic lock 24 while the battery pack 100 is being 
charged or the backup power is being supplied by the battery 
pack 100 during a power failure. 

10 As a result, while the battery pack 100 is being charged 

or the backup power is being supplied by the battery pack 100 
during a power failure, the removal of the battery pack 100 is 
prohibited, thereby making it possible to avoid generation of 
an arc in the connector portion . While the backup power is being 

15 supplied by the battery pack 100 during a power failure, the 
removal of the battery pack 100 is prohibited, and therefore, 
the interruption of the backup power is avoided for an improved 
operating reliability of the UPS. (4) While the battery 
p_a.ck_J._0 0 is being charged, t he switchin g frequency of the 

20 internal switching circuit 60 of the power control device 50 
is reduced to zero or a value almost equal to zero so that the 
internal switching circuit 60 is forcibly turned to a 
substantially open state or the charge/discharge current cutoff 
switch 68 is opened. While the backup power is being supplied 

25 by the battery pack 100 during a power failure, on the other 
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hand, the opening of the protective cover 14 is prohibited by 
the electromagnetic lock 24. 

If the opening of the protective cover 14 is detected by 
the protective cover opening detection switch 22 while the 
5 battery pack 100 is being charged, an alarm is displayed on the 

display device 72. 

As a result, even when the protective cover 14 is opened 
and hence the battery pack 100 is removed while the battery pack 
100 is being charged, no arc is generated in the connector 
10 portion and therefore no early breakdown of the connector 
occurs . 

In addition, while the backup power is being supplied by 
the battery pack 100 during a power failure, the removal of the 
battery pack 100 is prohibited so that the generation of an arc 
15 in the connector portion is prohibited beforehand. Further, 
detachment of the battery pack 100 is prohibited so that the 
interruption of the backup power is avoided for an improved 
reliability of the UPS operation. 



20 INDUSTRIAL APPLICABILITY 

As described above, an uninterruptible power system 
according to the invention has the battery pack thereof 
replacable and is suitable for use with the personal computer 
or the like. 
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CLAIMS 

1. An uninterruptible power system with a battery pack 
replaceably and conductively connected to a power control 
device by a connector, 
5 wherein said battery pack and said power control device 

are encased in a main box having an opening for 
loading/unloading said battery pack, said battery pack 
load/unload opening is adapted to be opened/closed by a 
protective cover, opening of said protective cover is detected 
10 by a protective cover opening detection switch, and when opening 
of said protective cover is detected by said protective cover 
opening detection switch while said battery pack is being 
charged or the backup power is being supplied by said battery 
pack during a power failure, the internal switching circuit of 
15 said power control device is forcibly turned to a substantially 
open state or an alarm is output. 

2. The uninterruptible power system according to claim 1, 
wh e r e.i n_o.nl y. an alarm is output when opening of said p rot ective 

20 cover is detected by said protective cover opening detection 
switch while the backup power is being supplied by said battery 
pack during a power failure. 

3. The uninterruptible power system according to claim 1, 
25 wherein when opening of said protective cover is detected by 
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said protective cover opening detection switch while said 
battery pack is being charged or the backup power is being 
supplied by said battery pack during a power failure, a warning 
is displayed on a display device. 

4. The uninterruptible power system according to claim 1, 
further comprising a protective cover lock unit for selectively 
prohibiting the opening of said protective cover by locking said 
protective cover to a closed position, wherein when opening of 
the protective cover is detected by said protective cover 
opening detection switch while said battery pack is being 
charged, the internal switching circuit of said power control 
device is forcibly turned to a substantially open state, and 
when opening of the protective cover is detected by said 
protective cover opening detection switch while the backup 
power is being supplied by said battery pack during a power 
failure, said protective cover is locked to a closed position 
by said protective cover lock unit. 



5. An uninterruptible power system with a battery pack 
replaceably and conductively connected to a power control 
device by a connector, 

wherein said battery pack and said power control device 
are encased in a main box having an opening for 
loading/unloading said battery pack, said battery pack 
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load/unload opening is adapted to be opened/closed by a 
protective cover, opening of said protective cover is detected 
by a protective cover opening detection switch, a 
charge/discharge current cutoff switch is interposed between 
5 the internal switching circuit of said power control device and 
said connector for connecting said battery pack, and when the 
opening of said protective cover is detected by said protective 
cover opening detection switch while said battery pack is being 
charged or the backup power is being supplied by said battery 
10 pack during a power failure, said charge/discharge current 
cutoff switch is opened or an alarm is output. 

6. The uninterruptible power system according to claim 5, 
wherein when opening of said protective cover is detected by 
15 said protective cover opening detection switch while said 
battery pack is being charged or the backup power is being 
supplied by said battery pack during a power failure, a warning 
is displayed on a display device. 

20 7. The uninterruptible power system according to claim 5, 
wherein only an alarm is output when opening of said protective 
cover is detected by said protective cover opening detection 
switch while the backup power is being supplied by said battery 
pack during a power failure. 

25 
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e . The uninterruptible power system according to claim 5, 
further comprising a protective cover lock unrt for selectively 
prohibiting the opening of said protective cover by locking said 
protective cover to a closed positron, wherein when opening of 
5 the protective cover is detected by said protective cover 
opening detection switch while said battery pack is being 
charged, said charge/discharge current cutoff switch is opened, 
and when opening of said protective cover is detected by said 
protective cover opening detection switch while the backup 
10 power is being supplied by said battery pack during a power 
failure, said protective cover is locked to a closed position 
by said protective cover lock unit. 

9 . The uninterruptible power system according to claim 8, 
« wherein when opening of said protective cover is detected by 
said protective cover opening detection switch while the 
battery pack is being charged, a warning is displayed on a 
display device. 



20 10 . An uninterruptible power system with a battery pack 
replaceably and conductively connected to a power control 

device by a connector, 

wherein said battery pack and said power control device 
are encased in a main box having an opening for 
25 xoading/unloading said battery pack, said battery pack 
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load/unload opening is adapted to be opened/closed by a 
protective cover, opening of said protective cover is 
selectively prohibited by said protective cover lock unit by 
locking said protective cover to a closed position, and said 
5 protective cover is locked to a closed position by said 
protective lock unit while said battery pack is being charged 
or the backup power is being supplied by said battery pack during 
a power failure. 
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